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ENDOSCOPE SYSTEM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to an endoscope system including a 
light source apparatus for supplying illumination light to an 
endoscope in Which light adjustment is controlled according 
to an upgraded sequence. 

2. Description of the Related Art 
In recent years, an endoscope having an elongated inser 

tion unit has prevailed in the ?eld of medicine. The insertion 
unit is inserted into a body cavity and thus enabling diag 
nosis of a lesion or the like in the body cavity Without the 
necessity of incising it, or if necessary, enabling insertion of 
a treatment instrument into the body cavity for the purpose 
of cure. 

Illumination light emanating from a light source apparatus 
or the like is propagated to the distal part of the insertion unit 
over a light guide or the like. The illumination light is 
irradiated to an object region such as a lesion via an 
illumination optical system through the distal part. An image 
of the object region such as a lesion is formed by an 
objective lens located in the distal part of the insertion unit. 
An optical image is transmitted to an eyepiece unit by means 
of an optical transmission means. An eyepiece optical sys 
tem then enables the optical image to be vieWed. 

The optical transmission means varies depending on the 
usage or purpose of use. For example, a ?ber bundle is used 
for a ?exible endoscope, While a relay lens is used for a rigid 
endoscope. 

In an electronic endoscope, Which includes a solid-state 
imaging device, (for example, a CCD) in the distal part of an 
insertion unit, an optical image is formed on the image 
formation surface of the CCD via an objective lens. The 
CCD photoelectrically converts the optical image so as to 
provide image information in the form of an electrical 
signal. The image information is subjected to various kinds 
of image processing, and thus a desired image of an object 
region is displayed on a monitor or the like. 

In recent years, image processing techniques have greatly 
improved. With the improved techniques, various kinds of 
image processing can be performed on the image informa 
tion. For example, an endoscopic image can be enlarged, an 
image of a lesion or the like can be processed, or relevant 
images can be compared With each other. This leads to easy 
and accurate diagnosis. This kinds of processing of endo 
scopic images can be achieved even in an endoscope having 
a conventional optical transmission means. That is to say, 
When a camera head having a CCD or the like located in an 
eyepiece unit is freely detachably attached to the endoscope 
having a conventional optical transmission means, an optical 
image can be converted photoelectrically and processed in 
the form of image information. 
An image produced by the foregoing electronic endo 

scope suffers from problems since a distance from the distal 
part of the insertion unit to an object is variable. If an object 
such as lumina or a quite irregular object must be imaged, 
irregular illumination occurs to being about a phenomenon 
that halation happens to a near object in the same picture but 
a far object becomes too dark to be visible. 

For coping With the problem of irregular illumination, the 
prior art has proposed a technique of adjusting the light 
emanating from a light source apparatus by controlling a 
diaphragm drive circuit, Which is included in the light source 
apparatus and supplies illumination light to an endoscope. 
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2 
The light control is accomplished according to a light 
adjustment signal produced from an image signal sent from 
a CCD. This prior art technique alleviates the irregular 
illumination and is disclosed in, for example, Japanese 
Unexamined Patent Publication No. 62-155689. 

HoWever, When an endoscope is removed from a human 
body, the amount of source light emanating from a light 
source apparatus should preferably be decreased. When the 
endoscope is removed from a human body, since an object 
to be illuminated by the light source apparatus disappears, 
the level of a video signal is loWered. A light adjustment unit 
described in the Japanese Unexamined Patent Publication 
No. 62-155689 controls the diaphragm drive circuit in the 
light source apparatus according to the light adjustment 
signal produced from the image signal. Upon removal of the 
endoscope from the body, since the level of the video signal 
is loWered, the diaphragm drive circuit is controlled so that 
the amount of light emanating from the light source appa 
ratus Will be increased. This poses a problem that it becomes 
impossible to simultaneously control the source light so as 
to decrease the amount of source light. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

An object of the present invention is to provide an 
endoscope system in Which an image signal is not used to 
produce a light adjustment signal. Rather, a light source 
apparatus is controlled by a signal processing apparatus 
independent of the image signal, and an amount of light can 
be adjusted optimally even When an endoscope is removed 
from a human body. 

Another object of the present invention is to provide an 
endoscope system in Which When an endoscope is removed 
from a human body, a sWitch can be operated in order to 
manually adjust and control the amount of light emanating 
from a light source apparatus. 

Furthermore, an object of the present invention is to 
provide an endoscope system in Which the output level of a 
video signal produced by a solid-state imaging device is 
optimally controlled by controlling a charge accumulation 
time relevant to the solid-state imaging device. The amount 
of light emanating from a light source apparatus is optimally 
controlled by controlling the position of a diaphragm 
included in the light source apparatus according to a signal 
sent from a signal processing apparatus. Thus a problem 
such as a burn of an incidence end of a light guide can be 
solved. 

Yet another object of the present invention is to provide an 
endoscope system in Which the depth of ?eld is improved by 
providing control so that the diameter of a diaphragm 
located in front of a solid-state imaging device Will be 
minimal. The amount of light emanating from a light source 
apparatus is controlled properly. The present invention fur 
ther solves a problem underlying a prior art that When the 
diaphragm in a camera head is controlled in order to improve 
the depth of ?eld, the amount of light emanating from the 
light source apparatus cannot be controlled at an imaging 
apparatus. In a mode of the present invention for improving 
the depth of ?eld by controlling the diaphragm in the camera 
head, if an endoscope and object are very close to each other, 
the amount of light emanating from the light source appa 
ratus is decreased such that only the minimiZing amount of 
light is emitted as necessary for narroWing doWn the dia 
phragm so as to improve the depth of ?eld. When the 
endoscope and object are distanced far from each other, the 
light source apparatus is controlled so that a large amount of 
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light can be emitted from the light source apparatus but the 
diaphragm in the camera head Will not be opened. 

According to the present invention, there is provided an 
endoscope system that includes: an endoscope having an 
imaging means Which is inserted into a body cavity for 
imaging an object in the body cavity; a light source appa 
ratus for supplying illumination light to the endoscope so as 
to irradiate the illumination light to the object in the body 
cavity via the endoscope, including a light source, a dia 
phragm for controlling the amount of illumination light 
output from the light source, a diaphragm position detecting 
means for detecting the position of the diaphragm, and a 
diaphragm control means for controlling the diaphragm 
according to an external light adjustment signal; an auto 
matic amount-of-light setting means for processing an image 
signal sent from the imaging means in the endoscope and for 
setting the amount of light output from the light source 
apparatus on the basis of the image signal; a manual amount 
of-light setting means for use in manually setting the amount 
of light output from the light source apparatus; a sWitch for 
selectively sWitching the automatic amount-of-light setting 
means and manual amount-of-light setting means; and a 
light adjustment signal producing means for inputting a 
setting signal sent from the automatic amount-of-light set 
ting means or manual amount -of-light setting means 
selected by the sWitch and a position detection signal output 
from the diaphragm position detecting means in the light 
source apparatus so as to produce a light adjustment signal. 
The light adjustment signal produced by the light adjustment 
signal producing means is output as an external light adjust 
ment signal to the diaphragm control means in the light 
source apparatus. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram shoWing the con?guration of an 
endoscope system of the ?rst embodiment; 

FIG. 2 is illustrating the operation of a signal processing 
apparatus in the endoscope system shoWn in FIG. 1; 

FIG. 3 is a diagram shoWing the con?guration of an 
endoscope system of the second embodiment; 

FIG. 4 is a ?oWchart describing the operation of the 
endoscope system shoWn in FIG. 3; 

FIG. 5 is a diagram shoWing the con?guration of an 
endoscope system of the third embodiment; and 

FIG. 6 is a ?oWchart describing the operation of the 
endoscope system shoWn in FIG. 5. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to the draWings, embodiments of the present 
invention Will be described beloW. 

FIGS. 1 and 2 relate to the ?rst embodiment of the present 
invention. FIG. 1 is a diagram shoWing the con?guration of 
an endoscope system, and FIG. 2 is an explanatory diagram 
for explaining the operation of a signal processing apparatus 
in FIG. 1. 
As shoWn in FIG. 1, an endoscope system 1 of this 

embodiment includes a rigid endoscope 5 having an inser 
tion unit 2 that is inserted into a body cavity and produces 
an optical image of an object 3, such as a lesion. The optical 
image is transmitted to an eyepiece unit 4. A camera head 6 
is freely detachably attached to the eyepiece unit 4 of the 
rigid endoscope 5, for capturing the optical image. A signal 
processing apparatus 7 processes an image signal produced 
by the camera head 6. A light source apparatus 8 supplies 
illumination light to the rigid endoscope 5. 
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The optical image of the object 3 transmitted to the 

eyepiece unit 4 of the rigid endoscope 5 is converted into an 
image signal by a solid-state imaging device in the camera 
head 6, for example, a CCD 11. The image signal is then sent 
to the signal processing apparatus 7. In the signal processing 
apparatus 7, the image signal is processed by a process 
circuit 12, and transmitted as a video signal to a monitor 13. 
Consequently, the object 3 can be vieWed by means of the 
monitor 13. 
The rigid endoscope 5 takes the optical image of the 

object 3 through an observation WindoW 14 located in the 
distal part of the insertion unit 2. The optical image is routed 
to the incidence surface of a relay lens 16 by Way of an 
objective lens 15, and then transmitted to the eyepiece unit 
4 by the relay lens 16. The eyepiece unit 4 has an eyepiece 
17. The optical image is formed on the image formation 
surface of the CCD 11 by an objective optical system 18 in 
the camera head 6 attached to the eyepiece unit 4 through the 
eyepiece 17. 
The rigid endoscope 5 includes a light guide 19 disposed 

in the insertion unit 2 and extending from a proximal side so 
as to be freely detachably attached to the light source 
apparatus 8. The light guide 19 propagates illumination light 
supplied from the light source apparatus 8 to the distal part 
of the insertion unit 2, and irradiates the illumination light to 
the object 3 via an illumination lens 20 and illumination 
WindoW 21 through the emission surface thereof. 

The light source apparatus 8 includes a lamp 22 for 
emitting illumination light, a condenser 23 for converging 
the illumination light emanating from the lamp 22 on the 
incidence surface of the light guide 19, a diaphragm 25 for 
adjusting the amount of illumination light passing through 
the condenser 23 When driven by a motor 24, a comparator 
27 for comparing a light adjustment signal, Which Will be 
described later, sent from the signal processing apparatus 7 
With a reference value 26 so as to control the diaphragm, and 
a position-of-diaphragm sense circuit 28 for sensing the 
position of the diaphragm 25 controlled by the comparator 
27 and outputting it to the signal processing apparatus 7. 

The signal processing apparatus 7 includes, in addition to 
the aforesaid process circuit 12, an integrator 31 for input 
ting an image signal from the CCD 11 in the camera head 6 
and integrating the components of the image signal pro 
duced during one ?eld, an amount-of-light setting circuit 32 
for setting the amount of light emanating from the light 
source apparatus 8 to a set value on the basis of the result of 
integration performed by the integrator 31, a gain adjust 
ment circuit 33 for adjusting a gain on the basis of a 
position-of-diaphragm sense signal sent from the position 
of-diaphragm sense circuit 28 in the light source apparatus 
8, and an adder-subtractor 35 for adding or subtracting an 
output of the gain adjustment circuit 33 to or from an output 
provided by the amount-of-light setting circuit 32 via a 
sWitch 34 so as to produce a light adjustment signal, and 
outputting the light adjustment signal to the comparator 27 
in the light source apparatus 8. 
The sWitch 34 is mounted, for example, on an operation 

panel, (not shoWn) for use in sWitching an automatic control 
mode in Which light adjustment is controlled automatically 
according to the light adjustment signal produced from the 
image signal and a manual control mode in Which light 
adjustment is manually controlled. When the manual control 
mode is selected by the sWitch 34, a manual amount-of-light 
setting device 36 to be set using a setting knob located, for 
example, on the operation panel that is not shoWn provides 
an output to the adder-substractor 35 in place of the amount 
o?ight setting circuit 32. 
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Next, the operation of this embodiment having the fore 
going components Will be described. 

At the upper half of FIG. 2 is a graph representing the 
relationship betWeen a position-of-diaphragm sense signal 
(voltage signal) provided by the provided by the position 
of-diaphragm sense circuit 28 and an amount of light 
emitted from the light source apparatus 8. At the loWer half 
of FIG. 2 is a graph representing the relationship betWeen 
the position-of-diaphragm sense signal (voltage signal) pro 
vided by the position-of-diaphragm sense circuit 28 and a 
light adjustment signal produced by the signal processing 
apparatus 7. The value “x” in the graph of FIG. 2 indicates 
the reference value 26. The light adjustment signal sent from 
the adder-substractor 35 is controlled by the light source 
apparatus 8 so that it Will assume the “x” value at last. 

Referring to FIGS. 1 and 2, a procedure of controlling 
light adjustment performed by the light source apparatus 7 
using a position-of-diaphragm sense signal (voltage signal) 
produced by the position-of-diaphragm sense circuit 28 Will 
be explained in detail. 
An operation of the signal processing apparatus 7 per 

formed When the sWitch 34 is set in the manual control mode 
(loWer position) Will ?rst be described. 
A gain of the position-of-diaphragm sense signal (voltage 

signal) provided by the position-of-diaphragm sense circuit 
28 is adjusted by the gain adjustment circuit 33 so that the 
level of the position-of-diaphragm sense signal Will match 
the one of the light adjustment signal requested by the light 
source apparatus 8. The values “a”, “b” and “c” in FIG. 2 
indicate values deduced from a set value Which is set by 
setting device 36. When the set value is varied by manually 
adjusting the setting knob (manually light adjustment setting 
device 36) located on the operation panel (not shoWn), the 
diaphragm 25 in the light source apparatus 8 is controlled by 
the signal processing apparatus 7. 

Referring to FIG. 2, assuming that a manually set value is 
the “a” value, a straight line “h” extending from “a” in FIG. 
2 is referenced. When the light adjustment signal repre 
sented by the straight line “h” assumes the “x” value, the 
position-of-diaphragm sense signal (voltage signal) assumes 
an “m” value. In relation to “m,” an amount of light “d” is 
emitted from the light source apparatus 7. 

Next, assuming that the set value is “b,” a straight line 
in FIG. 2 is referenced. When the light adjustment signal 
represented by the straight line “i” assumes the “x” value, 
the position-of-diaphragm sense signal (voltage signal) 
assumes a value of “1.”. At this time, an amount of light “e” 
is emitted from the light source apparatus 8. 

Likewise, assuming that the set value is “c,” a straight line 
“j” is referenced. When the light adjustment signal repre 
sented by the straight line “j” assume the “x,” value, the 
position-of-diaphragm sense signal (voltage signal) assumes 
the value of “k”. When the position-of-diaphragm sense 
signal (voltage signal) assumes “k”, an amount of light “f” 
is emitted by the light source apparatus 8. 

Providing the control described above, the amount of light 
emanating from the light source apparatus 8, that is, the 
diaphragm 25, can be controlled by the signal processing 
apparatus 7. 

Next, a description Will be made of the automatic control 
mode in Which the sWitch 34 is set to the upper side in FIG. 
1. In this case, an image signal captured by the CCD 11 is 
integrated by the integrator 31 in units of a ?eld or frame. 
Thus, an average value of the captured signal is calculated. 

The result of integration is sent to the amount-of-light 
setting circuit 32. The amount-of-light setting circuit 32 
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6 
produces a voltage indicated With a point in FIG. 2, sends it 
to the adder-substractor 35, and thus gives control on the 
basis of the image signal so that the amount of light 
emanating from the light source apparatus 8 Will be set to a 
proper value. 

In this embodiment, light adjustment performed by the 
light source apparatus 8 may be controlled on the basis of the 
image signal captured by the CCD 11 or may be manually 
controlled irrespective of the image signal. Consequently, 
even When the rigid endoscope 5 is removed from a body 
cavity, or When a video signal represents a dark image but 
the diaphragm in the light source apparatus 8 must be 
narroWed doWn, the diaphragm 25 can be controlled by the 
signal processing apparatus 7. This results in improved 
safety. 

This embodiment has been described With respect to a 
con?guration for producing an object image by means of a 
rigid endoscope and camera head. Needless to say, even 
When the embodiment is adapted to a con?guration in Which 
an electronic endoscope or soft endoscope that has a solid 
state imaging means such as a CCD is included in the distal 
part of an insertion unit is combined With the camera head, 
the same operation and advantage can be exerted. 

FIGS. 3 and 4 relate to the second embodiment of the 
present invention. FIG. 3 is a diagram shoWing the con?gu 
ration of an endoscope system, and FIG. 4 is a ?oWchart 
describing the operation of the endoscope system shoWn in 
FIG. 3. 
The second embodiment is almost identical to the ?rst 

embodiment and only the differences Will be described. The 
same reference numerals Will be assigned to components 
identical to those of the ?rst embodiment, and the descrip 
tion of the components Will be omitted. Although not shoWn 
With respect to this embodiment, the sWitch 34 and the 
manual amount-of-light setting device 36 connected to one 
terminal of the sWitch 34 may be placed betWeen the 
amount-of-light setting circuit 32 and the adder-substractor 
35 in the signal processing apparatus 7. 
As shoWn in FIG. 3, a CCD 51 in the camera head 6 of 

this embodiment is a solid-state imaging device capable of 
varying a charge accumulation time. The charge accumula 
tion time can be controlled by a CCD drive circuit 52 
included in the signal processing apparatus 7. Moreover, the 
signal processing apparatus 7 is provided With a shutter 
speed setting circuit 53. An integrated value of an image 
signal calculated by the integrator 31 is sent to the shutter 
speed setting circuit 53. The shutter speed setting circuit 53 
determines the shutter speed of the CCD 51, that is, the 
charge accumulation time. 

Information related to the charge accumulation time 
determined by the shutter speed setting circuit 53 is sent to 
the CCD drive circuit 52, and is sent to the amount-of-light 
setting circuit 32. This change accumulation time is used to 
produce a light adjustment signal needed for controlling the 
amount of light emanating from the light source apparatus 8, 
that is, the diaphragm 25. 
The other components are identical to those of the ?rst 

embodiment. 
Next, the operation of this embodiment Will be described 

in conjunction With the ?oWchart of FIG. 4. 
As shoWn in FIG. 4, ?rst the amount of light emitted from 

the light source is initialiZed to any value at step S1, and the 
shutter speed is initialiZed to any value at step S2. 
At step S3, the level of an image signal sent from the CCD 

51, Which is calculated by the integrator 31, is compared 
With a target value in the shutter speed setting circuit 53. 
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If the result of comparison reveals that they agree With 
each other, it means that the current level of the image signal 
is equal to the target value and the state of the shutter speed 
is maintained. 

If the level of the image signal is higher than the target 
value, control is provided for raising the shutter speed at step 
S4. Control is then passed to step S5. According to this 
procedure, since the charge accumulation time is shortened 
by raising the shutter speed, the level of the image signal is 
loWered. 
As step S5, it is judged Whether or not the shutter speed 

is higher or loWer than, for example, 1/5000. The value of 1/5000 
is given merely as a example. Any value Will do. If the 
shutter speed is loWer than 1/5000, that is, if the judgment of 
step S5 is made in the negative, control is returned to step 
S3. Control is then provided for maintaining the current state 
as described above. If the shutter speed is equal to or higher 
than 1/5000, information is sent to the amount-of-light setting 
circuit 32 so that the amount of source light Will be 
decreased (see step S6). The reduction of the amount of 
source light may be achieved stepWise or continuously. 

After the amount of source light is decreased, control is 
returned to step S3, at Which the level of an image signal is 
continually compared With the target value. 

The folloWing description Will be made With respect to the 
situation When the level of an image signal is found to be 
smaller than the target value at step S3. 

If the level of an image signal is smaller than the target 
value, it means that the brightness of an image is smaller 
than the target value. At step S7, therefore, the CCD drive 
circuit 52 is controlled in order to loWer the shutter speed, 
that is, extending the charge accumulation time. 

Next, at step S8 it is determined Whether or not the shutter 
speed is loWer than, for example, 1/200. If the shutter speed 
is equal to or higher than the 1/200, the current state is 
maintained. Control is returned to step S3 at Which the level 
of an image signal is compared With the target value. If the 
shutter speed is loWer than 1/200, control is passed to step S9 
in Which the amount-of-light setting circuit 32 is controlled 
for increasing the amount of source light. 

The remainder of the operation of the second embodiment 
is identical to that of the ?rst embodiment. 

As mentioned above, in the second embodiment, the 
amount of light emanating from the light source is controlled 
so that the shutter speed With fall Within a certain range, for 
example, a range from 1/200 to 1/5000. Thus, even When the 
object 3 and rigid endoscope 5 approach each other and the 
amount of light becomes excessive, control is provided for 
narroWing doWn the diaphragm 25 in the light source 
apparatus 8. A minimum necessary amount of emitted light 
required for adjusting light can be provided. Moreover, if the 
object 3 and rigid endoscope 5 are separated from each 
other, control is provided for increasing the amount of light 
emanating from the light source apparatus 8. The present 
invention solves the problem of a dark image that occurs 
because an object is located at a far point. 

According to this embodiment, even When light adjust 
ment is carried out by controlling the charge accumulation 
time, there is provided an advantage that a problem of a burn 
of a light guide deriving from an excessive amount of light 
or a problem that an amount of light is insuf?cient because 
an object is located at a far point Will not occur. 

FIGS. 5 and 6 relate to the third embodiment of the 
present invention. FIG. 5 is a diagram shoWing the con?gu 
ration of an endoscope system, and FIG. 6 is a ?oWchart 
describing the operation of the endoscope system shoWn in 
FIG. 5. 
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The third embodiment is nearly identical to the ?rst 

embodiment and only the differences Will be described. The 
same reference numerals Will be assigned to components 
identical to those of the ?rst embodiment, and the descrip 
tion of the components Will be omitted. In this third 
embodiment, like the ?rst and second embodiments, the 
sWitch 34 and manual amount-of-light setting device 36 (not 
shoWn) may be installed on a stage preceding the adder 
substractor 35. 

In this embodiment, as shoWn in FIG. 5, a diaphragm unit 
61 is located in front of the CCD 11 in the camera head 6. 
The diaphragm unit 61 is used to control the light re?ected 
from an object, Whereby light adjustment is controlled. The 
diaphragm unit 61 is narroWed doWn in order to improve the 
depth of ?eld of the camera head. Thus, this embodiment 
provides an endoscope system in Which focus is unnecessary 
over a range from a far point to a near point. 

The signal processing apparatus 7 includes a comparator 
63 for comparing an average value of an image signal With 
a reference value 62. The average value of the image signal 
is calculated by integrating an image signal taken by the 
CCD 11 in units of one ?eld or frame by means of the 
integrator 31. The reference value 62 is a target value of the 
image signal. The signal processing apparatus 7 thus pro 
duces a diaphragm control signal used to control the dia 
phragm unit 61. 

The diaphragm control signal sent from the comparator 63 
is also input to the amount-of-light setting circuit 32, 
Whereby the amount of source light is controlled. 

The other components are identical to those of the ?rst 
embodiment. 

Next, the operation of this third embodiment Will be 
described in conjunction With the ?oWchart of FIG. 6. 
As described in FIG. 6, in the ?rst step, the amount of 

source light is initialiZed to any value at step S21. Next, at 
step S22, the diameter of the diaphragm unit 61 in the 
camera head 2 is set to a minimum value so that the depth 
of ?eld of the camera head 2 Will improve to the greatest 
extent. 

As step S23, the comparator 63 compares the level of an 
image signal With the reference value 62. If the level of the 
image signal With the reference value agree With each other, 
the current state of the diaphragm unit 61 is maintained. 

If the level of the image signal is larger than the reference 
value 62, that is, the brightness of the an image is larger than 
the target value, it is determined at step S24 Whether or not 
the diameter of the diaphragm of the diaphragm unit 61 in 
the camera head 6 is minimal. If the diameter of the 
diaphragm of the diaphragm unit 61 is already minimal, 
control is passed to step S25. In step S25, the diaphragm 25 
in the light source apparatus 8 is controlled for decreasing 
the amount of source light. Control is then returned to step 
S23. 

If the diameter of the diaphragm in unit 61 is not minimal, 
control is passed to step S26. In step S26, the diaphragm of 
the diaphragm unit 61 is closed for controlling the amount 
of light. Control is then returned to step S23. 
The folloWing describes an operation to be carried out 

When it is determined at step S23 that the level of an image 
signal is smaller than the reference value 62 (i.e. an image 
is dark). 

In this case, at step S27, the amount-of-light setting circuit 
32 is controlled for increasing the amount of source light. At 
step S28, it is determined Whether or not the amount of light 
emanating from the light source apparatus 8 is maximal. If 
the amount of light is not maximal, control is returned to step 
S23. 
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When the amount of light emanating from the light source 
apparatus 8 is maximal, control is given at step S29 so that 
the diaphragm unit 61 in the camera head 6 Will be opened. 

The remaining operation of this third embodiment is 
identical to that of the ?rst embodiment. 

According to the present invention, it is apparent that a 
Wide range of different embodiments can be constructed on 
the basis of the invention Without a departure from the spirit 
and scope of the invention. This invention is limited to the 
appended claims but not restricted to any speci?ed embodi 
ments. 

What is claimed is: 
1. An endoscope system comprising: 
an endoscope including an imaging means to be inserted 

into a body cavity for imaging an object in said body 
cavity; 

a light source apparatus coupled to said endoscope, said 
light source apparatus supplying illumination light to 
said endoscope so as to irradiate said illumination light 
to said object in said body cavity by Way of said 
endoscope, said light source apparatus including a light 
source, a diaphragm for controlling an amount of said 
illumination light output from said light source, a 
position-of-diaphragm detecting means for detecting 
the position of said diaphragm, and a diaphragm con 
trol means for controlling said diaphragm according to 
a light adjustment signal; and 

a signal processing apparatus coupled to said endoscope 
and said light source apparatus, said signal processing 
apparatus processing an image signal received from 
said imaging means in said endoscope, said signal 
processing apparatus including an imaging device driv 
ing means for varying and controlling a charge accu 
mulation time relevant to said imaging means, an 
automatic amount-of-light setting means for setting the 
amount of light output from said light source apparatus 
on the basis of said image signal, a manual amount 
of-light setting means for manually setting the amount 
of light output from said light source apparatus, a 
sWitch for selectively sWitching said automatic 
amount-of-light setting means and said manual 
amount-of-light setting means, and a light adjustment 
signal producing means for inputting a setting signal 
sent from said automatic amount-of-light setting means 
or said manual amount-of-liqht setting means selected 
by said sWitch and for inputting a position detection 
signal output from said position-of-diaphragm detect 
ing means in said light source apparatus so as to 
produce a light adjustment signal, said light adjustment 
signal produced by said light adjustment signal pro 
ducing means being output to said diaphragm control 
means in said light source apparatus. 

2. An endoscope system according to claim 1, Wherein 
said signal processing apparatus produces said light adjust 
ment signal Whose level is determined so that said charge 
accumulation time Will fall Within any range. 

3. An endoscope system according to claim 1, Wherein 
said endoscope has a diaphragm means located in front of 
said imaging means, and said signal processing apparatus 
includes a control means for controlling said diaphragm 
means according to a level of an output of said imaging 
means. 

4. An endoscope system according to claim 3, Wherein 
said light adjustment signal producing means produces said 
light adjustment signal Whose level is determined so that 
said diaphragm means Will have a minimum diameter. 
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5. An endoscope system comprising: 
an endoscope having a portion inserted into a body cavity; 
an imaging device disposed in said endoscope and gen 

erating an image signal representing an object in said 
body cavity, said imaging device having a charge 
accumulation time; 

an imaging device controller coupled to said imaging 
device, said imaging device controller varying said 
charge accumulation times; 

a light source coupled to said endoscope, said light source 
supplying illumination light to said endoscope so as to 
irradiate said illumination light to said object in said 
body cavity; 

a diaphragm disposed betWeen said light source and said 
endoscope, said diaphragm controlling an amount of 
illumination light output from said light source; 

a diaphragm position detector coupled to said diaphragm, 
said diaphragm generating a position detection signal in 
response to a position of said diaphragm; 

a diaphragm controller coupled to said diaphragm and 
controlling said diaphragm according to a light adjust 
ment signal; 

an automatic amount-of-light setting circuit coupled to 
said imaging device, said automatic amount-of-light 
setting circuit generating a ?rst output light level in 
response to said image signal generated by said imag 
ing device, said ?rst output light level representing a 
light level Which has been determined should be output 
by said diaphragm; 

a manual amount-of-light setting circuit for manually 
determining a second output light level, said second 
output light level representing said light level Which 
has been determined should be output by said dia 
phragm; 

a sWitch coupled to said automatic amount-of-light setting 
circuit and coupled to said manual amount-of-light 
setting circuit, said sWitch selectively outputting one of 
said ?rst and said second output light levels; and 

a light adjustment circuit coupled to said sWitch, said 
diaphragm controller and said diaphragm position 
detector, said light adjustment circuit generating said 
light adjustment signal in response to said position 
detection signal generated by said diaphragm position 
detector and in response to the output light level output 
by said sWitch, said light adjustment signal being 
output to said diaphragm controller to control said 
diaphragm. 

6. An endoscope system comprising: 
an endoscope having a portion inserted into a body cavity; 
an imaging device disposed in said endoscope and gen 

erating an image signal representing an object in said 
body cavity; 

an endoscope diaphragm located in front of said imaging 
device; 

an endoscope diaphragm controller coupled to said endo 
scope diaphragm and coupled to said imaging device, 
said endoscope diaphragm controller controlling said 
endoscope diaphragm means in response to a level of 
said image signal generated by said imaging device; 

a light source coupled to said endoscope, said light source 
supplying illumination light to said endoscope so as to 
irradiate said illumination light to said object in said 
body cavity; 

a diaphragm disposed betWeen said light source and said 
endoscope, said diaphragm controlling an amount of 
illumination light output from said light source; 
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a diaphragm position detector coupled to said diaphragm, 
said diaphragm generating a position detection signal in 
response to a position of said diaphragm; 

a diaphragm controller coupled to said diaphragm and 
controlling said diaphragm according to a light adjust 
ment signal; 

an automatic amount-of-light setting circuit coupled to 
said imaging device, said automatic amount-of-light 
setting circuit generating a ?rst output light level in 
response to said image signal generated by said imag 
ing device, said ?rst output light level representing a 
light level Which has been determined should be output 
by said diaphragm; 

a manual amount-of-light setting circuit for manually 
determining a second output light level, said second 
output light level representing said light level Which 
has been determined should be output by said dia 
phragm; 

1O 
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a sWitch coupled to said automatic amount-of-light setting 

circuit and coupled to said manual amount-of-light 
setting circuit, said sWitch selectively outputting one of 
said ?rst and said second output light levels; and 

a light adjustment circuit coupled to said sWitch, said 
diaphragm controller and said diaphragm position 
detector, said light adjustment circuit generating said 
light adjustment signal in response to said position 
detection signal generated by said diaphragm position 
detector and in response to the output light level output 
by said sWitch, said light adjustment signal being 
output to said diaphragm controller to control said 
diaphragm. 

7. An endoscope system according to claim 6, Wherein 
said light adjustment circuit generates said light adjustment 
signal such that a diameter of said endoscope diaphragm is 
a minimum. 


